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A TUBULAR COMPONENT PROVIDED WITH MUTUALLY ORIENTED 
THREADED ELEMENTS , AND A METHOD FOR PRODUCING IT 

The invention relates to a method for producing a tubu- 
lar component provided at each of Its two ends with a 
threaded element comprising a male or female thread and a 
makeup stop abutment that can form part of a string of tubu- 
lar components in which two consecutive components are mutu- 
ally assembled by making up the male thread of one threaded 
element of one component into the female thread of one 
threaded element of the other component, the corresponding 
stop abutments coming into mutual bearing contact, the 
method comprising the following steps: 

a) mounting the component in the chuck of a lathe; 

b) machining a first threaded element at one end of the 
component using the lathe; 

c) revolving the component in the lathe chuck; and 

d) machining a second threaded element at the other end 
of the component using the lathe, using a machining 
tool that is displaced with respect to the frame of 
the lathe in accordance under the control of a pro- 
gram, from a given position. 

Said method can be applied to either a long length tu- 
bular component such as a pipe or a short length tubular 
component such as a coupling. 

Strings of tubular components such as those mentioned 
above are in routine use as tubular strings for drilling or 
exploration of hydrocarbon wells. 

The usual methods for machining the tubular components 
of such strings cannot guarantee that a given generatrix of 
a component will come into alignment with a given generatrix 
of another component after assembling the two components by 
abutting makeup. 

Such a coincidence is necessary when the components re- 
ceive elongate accessories along their generatrices which 
have to be aligned from one component to the next, for exam- 
ple to form control lines or strings of cables. 
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US-B-6 363 598 describes a method for producing a 
string of tubular components alternately composed of great 
length pipes each provided with a male threaded element with 
a tapered thread at each end and with short length couplings 
5 each provided with a female threaded element with a tapered 
thread at each end, each male threaded element being screwed 
up into abutting contact into a female threaded element, in 
which method orientation marks made on the components come 
into mutual alignment. 

10 That known method necessitates a variety of successive 

machining operations being carried out on each threaded ele- 
ment: removing an end portion of the element, machining an 
internal shoulder in the case of a female threaded element, 
machining a tapered surface, then threading. Those opera- 

15 tions must be carried out using parameters common to all of 
the components of the string. That document does not de- 
scribe the production of great length pipes each provided 
with a male threaded element at one end and a female 
threaded element at the other end. 

20 The aim of the invention is to allow the components of 

a string of tubular components to be aligned correctly, 
overcoming the limitations of the known method. 

In particular, the invention relates to a method of the 
type defined in the introduction, and provides that: 

25 • between steps b) and c) : 

e) a first orientation gauge is screwed onto the first 
threaded element, the gauge comprising a thread that 
matches that of the first threaded element and a 
makeup stop abutment and having a mark on its exter- 

30 nal periphery, to bring the stop abutments of the 

threaded element and the orientation gauge into mu- 
tual bearing contact; 

f) an orientation mark axially aligned with the mark on 
the orientation gauge is drawn on the external pe- 

35 riphery of the component; 

• during step c) , the component is so disposed that 
its orientation mark is located in the * same angu- 
lar position with respect to the chuck as in step 
f); 
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• during step d) , the starting position of the tool 
is defined after at least one preliminary test in 
which steps a) , b) , e) , f ) , c) and d) are followed 
by the following steps: 
5 g) a second orientation gauge comprising a thread match- 

ing that of the second threaded element and a makeup 
stop abutment and having a mark on its external pe- 
riphery is screwed onto the second threaded element 
to bring the stop abutments of the threaded element 
10 and the orientation gauge into mutual bearing con- 

tact; 

the second orientation gauge used during step g) be- 
ing the first orientation gauge if the threads of the 
first and second threaded elements are both male or 
15 both female or being of a matching type to the first 

orientation gauge and having its mark axially aligned 
with the mark of the first orientation gauge when the 
first and second orientation gauges are screwed into 
abutment if one of the threaded elements is male and 
20 the other is female; and 

h) the angular offset between the marks on the component 
and the orientation gauge is compared with a pre- 
defined set value Q and the new starting position of 
the machining tool is defined as being axially offset 
25 with respect to the initial position by a quantity 

determined as a function of the direction and ampli- 
tude of any deviation. 
The set value Q can be defined experimentally as a 
function of a variety of parameters, such as the makeup 
30 torque and the quantity of grease. 

In the present description, the term "mark" or "orien- 
tation mark" means a mark placed on an object having a gen- 
eral form of revolution to mark a particular generatrix of 
that object. Such a mark can take the form of a line drawn 
35 along said generatrix on a peripheral surface of the object. 
Marking can be accomplished by depositing ink or any other 
substance leaving a durable trace, or by scarification using 
a sharp point. The term "angular offset" designates an an- 
gular distance between two elements, for example "marks", 
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about an axis of revolution. The term "deviation" or "angu- 
lar deviation" denotes the difference between the estab- 
lished angular offset and a set value established therefor. 

Optional complementary or alternative characteristics 
of the invention are mentioned below: 



• the axial offset of the starting position of the 
machining tool comprises a quantity: 



P being the thread pitch and oc being the 
value of said deviation measured in radians; 
• said quantity C is calculated using the formula: 



B being the length of the subtending circular 
arc on a peripheral surface of the component 
with diameter D, between the mark thereon and 
the axial half-plane containing the mark of 
the orientation gauge , said arc having a 
value of a radians . 



Q is determined so that during mutual makeup of tubular 
components, the angular offset between the corresponding 
marks is 10° or less, preferably 5° or less. 



• the orientation mark of the component comprises a 
first elementary mark drawn in the axial alignment 
of the mark of the orientation gauge in the region 
of the first threaded element, and a second ele- 
mentary mark then drawn in the same angular posi- 
tion as the first elementary mark in the region of 
the second threaded element; 

• the first threaded element comprises a male 
thread; 

• the tubular component comprises a great length 
pipe provided at each end with a male threaded 
element and a short coupling provided at each end 
with a female threaded element, a male threaded 
element being made up into position in a female 
threaded element of the coupling; 
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• the tubular component is a great length pipe pro- 
vided at one end with a male threaded element and 
at the other end with a female threaded element; 

• the two ends of the tubular component are provided 
5 with threaded elements of the same type; 

The invention also pertains to a string formed from tu- 
bular components as can be obtained by the method defined 
above, in which two consecutive components are mutually as- 
sembled by making up the male thread of one threaded element 

10 of one component into the female thread of one threaded ele- 
ment of the other component, the corresponding stop abut- 
ments coming into mutual bearing contact, said components 
having respective orientation marks on their external pe- 
riphery the angular offset of which does not exceed 10° be- 

15 tween two consecutive components. 

The invention also pertains to a tubular component pro- 
vided at its two ends with threaded elements comprising a 
male thread and a female thread respectively and respective 
makeup stop abutments, as can be obtained by the same 

20 method, having an orientation mark on its external periphery 
and in which said threaded elements are machined so that 
when its male thread is made up into the female thread of an 
identical tubular component by bringing the corresponding 
stop abutments into mutual bearing contact, the angular off- 

25 set between the orientation marks of the two components does 
not exceed 10°. 

Advantageously, in the string and in the tubular compo- 
nent of the invention, said angular offset does not exceed 
5°. 

30 The characteristics and advantages of the invention 

will be described in more detail in the description below, 
made with reference to the accompanying drawings . 

Figure 1 diagrammatically shows the male and female 
orientation gauges for use in the method of the invention, 

35 screwed one into the other, with their respective stop abut- 
ments in mutual bearing contact. 

Figure 2 diagrammatically shows one of the orientation 
gauges of Figure 1 screwed onto a threaded element that has 
just been machined, in step g) of the method. 
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Figure 3 diagrairanatically shows two tubular components, 
mutually assembled by makeup. 

In order to carry out the method, at least one orienta- 
tion gauge is required, and two respectively male and female 
5 orientation gauges if a tubular component provided with re- 
spective female and male threaded elements is to be pro- 
duced. 

Two such orientation gauges are shown in Figure 1, 
namely a male gauge 1 and a female gauge 2, provided with 

10 respective marks 3, 4 in the form of lines each extending 
along a generatrix of the external peripheral surface of the 
corresponding gauge. Said gauges have been described in de- 
tail in FR-A-2 559 580, reference to which should be made 
for a more complete description. As can be seen, when the 

15 stop abutments of the two gauges are in mutual bearing con- 
tact, marks 3 and 4 come into mutual alignment, i.e., they 
are in the same half-plane defined by the axis of the 
threads . 

Figure 2 diagrairanatically shows one of the orientation 
20 gauges of Figure 1 screwed onto a corresponding threaded 
element machined in step d) of the method of the invention 
during a prior test, for example the female gauge 2 onto a 
male threaded element machined at one end of a tubular com- 
ponent 10. In step f ) , an orientation mark 11 has been 
25 drawn on the component 10, aligned with the mark 3 of the 
gauge 1 or with the mark 4 of the gauge 2 depending on 
whether the threaded element (not shown) machined in step b) 
has a male or female thread at the opposite end of component 
10. 

30 In the remainder of the description, it will be assumed 

that the set value Q for the angular offset between the 
marks on the component and the orientation gauge equals 0 . 
It should be clear, however, that this value may differ from 
0 and can, for example, depend on the torque applied during 

35 makeup of the tubular components to form a string, in par- 
ticular in the case of tapered threads with a radial inter- 
ference fit, and/or on the quantity of grease introduced 
into the threaded connections . The value of Q can be deter- 
mined by prior tests, by comparing the angular offset ob- 
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tained between two components at the end of mutual makeup 
with that observed between one of said components and the 
corresponding orientation gauge in step g) of the method. 

In the case shown, the mark 4 of gauge 2 is separated 
5 from the mark 11 by a circular arc of length B measured 
along the external circumference of the component 10 with 
diameter D, that arc length corresponding to an arc of a 
radians, where a = 2B/D. Marks 4 and 11 are thus offset 
from each other by an angle a. 
10 In view of the offset a, step d) has to be repeated, 

axially offsetting the starting position of the tool by a 
quantity 

2n 

When that step has been repeated, repeating step g) will 
15 normally show that the angular offset a is zero if Q = 0 or 
in general, equal to the absolute value of Q. 

The tubular components can then be machined using the 
starting point thus defined, without steps g) and h) being 
necessary. 

20 It can be seen in Figure 2 that the mark 11 extends 

over a short length of component 10 close to the threaded 
element machined second. It is in fact a second elementary 
mark which has been drawn in axial alignment with a first 
elementary mark, not shown, itself drawn close to the 

25 threaded element machined first, in step b) . . It is actu- 
ally inconvenient to draw an orientation mark extending to 
the region of the second threaded element directly onto a 
great length tubular component in alignment with the mark on 
the orientation gauge used in step e) and f ) . To determine 

30 the position of the second elementary mark, the following 
procedure can be used, for example. A dial gauge can be 
used to locate the highest point of a circumference of the 
tubular component crossed by the first elementary mark. The 
component is turned in the chuck to bring the first elemen- 

35 tary mark to face the tip of the dial gauge. Keeping this 
orientation of the component, as before, the highest point 
of a circumference of the tubular component which has to be 
crossed by the second elementary mark is located, and the 
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mark is drawn along the generatrix on which the tip of the 
dial gauge bears, which is thus in axial alignment with the 
first elementary mark. Clearly, any other suitable method 
that can associate distant points of the same generatrix can 
be used, for example a bubble level to locate the upper gen- 
eratrix or a plumb line to locate a generatrix located at 
the mid-height of the component. The dial gauge can also be 
used to mark the lowest point of the circumference or the 
extreme left or right point, as viewed along the longitudi- 
nal axis of the component. 

The tubular component of the invention can be: 

• a great length pipe provided at one end with a 
male threaded element and with a female threaded 
element at the other end; 

• a great length pipe provided at both ends with 
threaded elements of the same type, i.e. both male 
or both female; 

• a coupling both ends of which are provided with 
threaded elements of the same type, for example 
female elements; 

• an assembly formed by such a pipe and such a cou- 
pling. 

The tubular component of the invention, provided at its 
two ends with threaded elements comprising a male thread and 
a female thread respectively and with respective makeup stop 
abutments and having an orientation mark on its external pe- 
riphery, is characterized in that said threaded elements are 
machined so that when their male thread is made up into the 
female thread of an identical tubular component, bringing 
the corresponding stop abutments into mutual bearing con- 
tact, the angular offset between the orientation marks of 
the two components does not exceed 10°. Such machining of 
the threaded elements implies a set disposition of the 
threads with respect to the stop abutments. 

The transverse cross section of a thread in a plane 
perpendicular to its axis is a closed curve; it minimum dis- 
tance from the axis corresponds to the radius of the thread 
root for a male thread or to the radius of the thread crest 
for a female thread, and its maximum distance from the axis 
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corresponds to the radius of the thread crest for a male 
thread or to the radius of the thread root for a female 
thread. When a male thread is made up into a mating female 
thread, their transverse cross sections in the same plane 
5 are substantially coincident. 

Figure 3 partially shows two identical tubular compo- 
nents 10-1 and 10-2 represented in cross section on the l_eft 
hand side of the figure. The component 10-1 comprises a 
male thread 13-1 at one end and a female thread 14-1 at its 

10 other end, into which the male thread 13-2 of the component 
10-2 is made up until the makeup stop abutments 16-1 and 15- 
2 associated respectively with threads 14-1 and 13-2 come 
into mutual bearing contact. The orientation marks 17-1 and 
17-2 drawn on components 10-1 and 10-2 respectively are then 

15 mutually offset by a circumf erential distance B correspond- 
ing to an angular offset a. 

As indicated above, the transverse cross sections of 
the threads 14-1 and 13-2 in an arbitrary plane P2 located 
at an axial distance L from abutments 16-1 and 15-2 are sub- 

20 stantially coincident. Since the two components are identi- 
cal, the transverse cross section of the thread 13-1 in the 
plane PI located at an axial distance L from the abutment 

15- 1 associated with the thread 13-1, homologous with the 
transverse cross section of the thread 13-2 in the plane P2, 

25 is offset with respect to the latter by the same angle a as 
the mark 17-2 with respect to the mark 17-1. This angular 
offset a is also that of the transverse cross section of the 
thread 13-1 in the plane PI with respect to the transvexse 
cross section in the plane P2 of the thread 14-1, which sub- 

30 stantially coincides with that of the thread 13-2. Thus, in 
order for the angular offset between the marks 17-1 and 17-2 
not to exceed 10° and thus for the component 10-1 to be in 
accordance with the invention, the angular offset between 
the transverse cross sections of the male and female threads 

35 13-1 and 14-1 in the radial planes PI and P2 located at the 
same arbitrary distance L from the stop abutments 15-1 and 

16- 1 respectively associated therewith must not exceed 10°. 



